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ILII 

A golf club head having a recess located in a top portion 
thereof is described and claimed. The recess is located 
betWeen the heel and the toe and extends toWard the sole. The 
recess may be in the top line of the club head. An insert may 
be placed Within the recess. The insert has a density that is less 
than the density of the club head body, and the insert prefer 
ably is a light-Weight insert. The insert may include one or 
more dampening materials. The recess removes material 

from the club head, Which in turn may do one or more of the 
following: increase the overall siZe of the club head, expand 
the siZe of the club head sWeet spot, loWer the club head center 
of gravity, and/or produce a greater club head moment of 
inertia. Thus, the recess and insert produce a more forgiving 
and playable golf club. 

20 Claims, 4 Drawing Sheets 
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GOLF CLUB HEAD WITH TOP LINE INSERT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a golf club, and, more 

particularly, to a golf club head having a top line recess With 
a light-Weight insert. 

2. Description of the Related Art 
Golf club heads come in many different forms and makes, 

such as Wood- or metal-type, iron-type (including Wedge 
type club heads), utility- or specialty-type, and putter-type. 
Each of these styles has a prescribed function and make-up. 
The present invention relates to golf club heads that have a 
predominantly solid material area located near the top of the 
club head. 

Iron-type and utility-type golf club heads generally include 
a front or striking face, a top line, and a sole. The front face 
interfaces With and strikes the golf ball. A plurality of 
grooves, sometimes referred to as “score lines,” is provided 
on the face to assist in imparting spin to the ball. The top line 
is generally con?gured to have a particular look to the golfer 
and to provide structural rigidity for the striking face. A 
portion of the face may have an area With a different type of 
surface treatment that extends fractionally beyond the score 
line extents. Some club heads have the surface treatment Wrap 
onto the top line. The sole of the golf club is particularly 
important to the golf shot because it contacts and interacts 
With the ground during the sWing. 

In conventional sets of iron-type golf clubs, each club 
includes a shaft With a club head attached to one end and a grip 
attached to the other end. The club head includes a face for 
striking a golf ball. The angle betWeen the face and a vertical 
plane is called the loft angle. 

The set generally includes irons that are designated number 
3 through number 9, and a pitching Wedge. One or more 
additional long irons, such as those designated number 1 or 
number 2, and Wedges, such as a lob Wedge, a gap Wedge, and 
a sand Wedge, may optionally be included With the set. Each 
iron has a shaft length that usually decreases through the set as 
the loft for each club head increases from the long irons to the 
short irons. The overall Weight of each club head increases 
through the set as the shaft length decreases from the long 
irons to the short irons. To properly ensure that each club has 
a similar feel or balance during a golf sWing, a measurement 
knoWn as “sWingWeight” is often used as a criterion to de?ne 
the club head Weight and the shaft length. Since each of the 
clubs Within the set is typically designed to have the same 
sWingWeight value for each different lofted club head or given 
shaft length, the Weight of the club head is con?ned to a 
particular range. 

The length of the shaft, along With the club head loft, 
moment of inertia, and center of gravity location, impart 
various performance characteristics to the ball’s launch con 
ditions upon impact and dictate the golf ball’s launch angle, 
spin rate, ?ight trajectory, and the distance the ball Will travel. 
Flight distance generally increases With a decrease in loft 
angle. HoWever, dif?culty of use also increases With a 
decrease in loft angle. 

Iron-type golf clubs generally can be divided into three 
categories: blades and muscle backs, conventional cavity 
backs, and modem multi-material cavity backs. Blades are 
traditional clubs With a substantially uniform appearance 
from the sole to the top line, although there may be some 
tapering from sole to top line. Similarly, muscle backs are 
substantially uniform, but have extra material on the back 
thereof in the form of a rib that can be used to loWer the club 
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head center of gravity. A club head With a loWer center of 
gravity than the ball center of gravity facilitates getting the 
golf ball airborne. Since blade and muscle back designs have 
a small sWeet spot, Which is a term that refers to the area of the 
face that results in a desirable golf shot upon striking a golf 
ball, these designs are relatively dif?cult to Wield and are 
typically only used by skilled golfers. HoWever, these designs 
alloW the skilled golfer to Work the ball and shape the golf 
shot as desired. 

Cavity backs are modern designs that move some of the 
club mass to the perimeter of the club by providing a holloW 
or cavity in the back of the club, opposite the striking face. 
This produces a more forgiving club With a larger sWeet spot. 
Having a larger sWeet spot increases the ease of use. The 
decrease in club head mass resulting from the cavity also 
alloWs the siZe of the club face to be increased, further enlarg 
ing the sWeet spot. The perimeter Weighting created by the 
cavity also increases the club’s moment of inertia, Which is a 
measurement of the club’s resistance to torque, for example 
the torque resulting from an off-center hit. These clubs are 
easier to hit than blades and muscle backs, and are therefore 
usable by less-skilled and beginner golfers. 
Modern multi-material cavity backs are the latest attempt 

by golf club designers to make cavity backs more forgiving 
and easier to hit. Some of these designs replace certain areas 
of the club head, such as the striking face or sole, With a 
second material that can be either heavier or lighter than the 
?rst material. These designs can also contain deep undercuts, 
Which stem from the rear cavity, or secondary cavities. By 
incorporating materials of varying densities or providing 
cavities and undercuts, mass can be freed up to increase the 
overall size of the club head, expand the sWeet spot, enhance 
the moment of inertia, and/ or optimiZe the club head center of 
gravity location. HoWever, due to construction limitations or 
requirements, some of these designs inadvertently thicken the 
top portion of the club head. Still, these improvements make 
the multi-material cavity back design the easiest of all styles 
to hit, and are ideally suited for the less adroit or novice golfer. 

SUMMARY OF THE INVENTION 

The present invention relates to a golf club head having a 
body de?ning a front surface, a top line, a sole, a back, a heel, 
a toe, and a hosel. The top portion of the club head, preferably 
the top line, contains a recess therein located betWeen the heel 
and the toe, and extending toWard the sole. This recess 
removes material from the club head, alloWing the opportu 
nity to do one or more of the folloWing: increase the siZe of the 
overall club head, expand the siZe of the club head sWeet spot, 
loWer the club head center of gravity, and/ or produce a greater 
moment of inertia measured about a vertical or horiZontal axis 
passing through the club head center of gravity. The golf club 
head of the present invention preferably is an iron-type, a 
utility-type, or a putter-type golf club head. 
An insert may be placed Within the recess. The insert has a 

density that is less than the density of the club head body, and 
the insert preferably is a light-Weight insert. This alloWs the 
mass removed by the recess to be replaced in more desirous 
locations on the club head, such as in the perimeter and/or 
toWard the sole. The insert may contain one or more damp 
ening materials, Which have the added bene?t of dissipating 
vibrations that may be created during the golf shot. 

DESCRIPTION OF THE DRAWING 

The present invention is described With reference to the 
accompanying draWings, in Which like reference characters 
reference like elements, and Wherein: 
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FIG. 1 is a top vieW of a golf club head of the present 
invention; 

FIG. 2 is a front vieW of the golf club head of FIG. 1; 
FIG. 3 is a cross-sectional vieW of the golf club head of 

FIG. 1 taken along lines 3-3; 
FIG. 4 is a cross-sectional vieW of the golf club head of 

FIG. 1, including an insert, taken along lines 3-3; 
FIG. 5 shoWs a ?rst isometric vieW of the golf club head of 

FIG. 1; and 
FIG. 6 shoWs a second isometric vieW of the golf club head 

of FIG. 1. 

DETAILED DESCRIPTION OF THE INVENTION 

Other than in the operating examples, or unless otherWise 
expressly speci?ed, all of the numerical ranges, amounts, 
values, and percentages, such as those for amounts of mate 
rials, moments of inertias, center of gravity locations, and 
others in the folloWing portion of the speci?cation, may be 
read as if prefaced by the Word “about” even though the term 
“about” may not expressly appear With the value, amount, or 
range. Accordingly, unless indicated to the contrary, the 
numerical parameters set forth in the folloWing description 
and claims are approximations that may vary depending upon 
the desired properties sought to be obtained by the present 
invention. At the very least, and not as an attempt to limit the 
application of the doctrine of equivalents to the scope of the 
claims, each numerical parameter should at least be construed 
in light of the number of reported signi?cant digits and by 
applying ordinary rounding techniques. 

NotWithstanding that the numerical ranges and parameters 
setting forth the broad scope of the invention are approxima 
tions, the numerical values set forth in any speci?c examples 
are reported as precisely as possible. Any numerical value, 
hoWever, inherently contains certain errors necessarily result 
ing from the standard deviation found in their respective 
testing measurements. Furthermore, When numerical ranges 
of varying scope are set forth herein, it is contemplated that 
any combination of these values inclusive of the recited val 
ues may be used. 

FIG. 1 is a top vieW of a golf club head 1 of the present 
invention, and FIG. 2 is a front vieW of the golf club head 1. 
The golf club head 1 includes a body 10 de?ning a front 
surface 11, a top line 12, a sole 13, a back 14, a heel 15, a toe 
16, and a hosel 17. The striking face of the front surface 11, 
Which preferably contains grooves 18 therein, and the sole 13 
may be unitary With the body 10, or they may be separate 
bodies, such as inserts, coupled thereto. While the club head 
1 is illustrated as an iron-type golf club head, the present 
invention may also pertain to a utility-type golf club head or 
a putter-type club head. 

FIGS. 1 and 2 de?ne a convenient coordinate system to 
assist in understanding the orientation of the golf club head 1 
and other terms discussed herein. An origin O is located at the 
intersection of the shaft centerline CL SH and the ground plane 
GP, Which is de?ned at a predetermined angle from the shaft 
centerline CL SH, referred to as the lie angle LA, and tangent 
to the sole 13 at its loWest point. An X-axis is de?ned as a 
vector that is opposite in direction of the vector that is normal 
to the face 11 projected onto the ground plane GP. AY-axis is 
de?ned as vector perpendicular to the X-axis and directed 
toWard the toe 16. A Z-axis is de?ned as the cross product of 
the X-axis and the Y-axis. 

The top portion of the club head 1 contains a recess 20 
therein, located betWeen the heel 15 and the toe 16 and 
extending toWard the sole 13. Preferably, the recess 20 is 
located in the top line 12 of the club head 1 and extends along 
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4 
the top line 12 from approximately 10% to approximately 
95% of the top line length. The top line length LTL is de?ned 
as the distance along the top line 12 from a point P1 to a point 
P2. Point P 1 is de?ned as the intersection of the golf club head 
1 and a plane that is offset 0.2 inch (L 1) from and parallel to 
a plane de?ned by the X-axis and the Z-axis tangent to the toe 
16 at the toe’s furthest point from the origin O along the 
Y-axis. Point P2 is de?ned as the uppermost intersection of the 
club head 1 and a plane that is parallel to the plane formed by 
the shaft centerline CLSH and the X-axis offset a distance of 
0.3 inch (L2) in a direction closer to the toe 16. The recess 20 
removes material from the club head 1, Which can be redis 
tributed to other areas of the club head 1 to do one or more of 
the folloWing: increase the overall siZe of the club head 1, 
expand the siZe of the club head sWeet spot, reposition the 
club head center of gravity, and/ or produce a greater moment 
of inertia (MOI) measured about either an axis parallel to the 
Y-axis or Z-axis passing through the club head center of 
gravity. Inertia is a property of matter by Which a body 
remains at rest or in uniform motion unless acted upon by 
some external force. MOI is a measure of the resistance of a 
body to angular acceleration about a given axis, and is equal 
to the sum of the products of each element of mass in the body 
and the square of the element’s distance from the axis. Thus, 
as the distance from the axis increases, the MOI increases, 
making the club more forgiving for off-center hits since less 
energy is lost during impact from club head tWisting. Moving 
or rearranging mass to the club head perimeter enlarges the 
sWeet spot and produces a more forgiving club. Moving as 
much mass as possible to the extreme outermost areas of the 
club head 1, such as the heel 15, the toe 16, or the sole 13, 
maximizes the opportunity to enlarge the sWeet spot or pro 
duce a greater MOI. The recess 20 preferably has a volume of 
approximately 0.001 in3 to approximately 0.2 in3 . In relative 
terms, the recess 20 preferably has a volume that is from 
approximately 0.5% to approximately 10% of the volume of 
the body 10. The recess 20 preferably has a depth D from 
approximately 0.01 inch to approximately 0.25 inch, Which 
may be a constant depth or a varying depth. 
An insert 30 may be positioned Within the recess 20. The 

insert 30, Which may be either a preformed insert or cast in 
place Within the recess 20, may be con?gured to matingly 
correspond to the recess 20. That is, the insert 30 may be 
formed and con?gured to match the contours of the recess 20 
and to substantially ?ll the recess 20. Alternatively, the insert 
30 ?lls only a portion of the recess 20. The insert 30 has a 
density that is less than the density of the club head body 10. 
Since the mass of the insert 30 is less than the mass removed 
by the recess 20, the extra mass may be replaced in more 
desirous locations on the club head 1. These locations may 
include, for example, the club head perimeter and/ or the sole 
13. Alternatively, no additional mass is added to the club head 
1; only the recess 20 and the insert 30 are used to enhance the 
playing characteristics of the golf club. The insert 30 prefer 
ably has a density from approximately 0.5 g/cm3 to approxi 
mately 5 g/cm3, and is preferably less than the body density 
by at least 3 g/cm3 . The net effect of creating the recess 20 and 
adding the insert 30 loWers the club head center of gravity 
(CGl in FIG. 4) at least 0.01 inch toWard the sole 13, as 
compared to the center of gravity location of a club head 
Without the recess 20 and the insert 30 (CG2 in FIG. 4). That 
is, the golf club head 1 has a center of gravity located at least 
0.01 inch from a center of gravity location for a substantially 
similar golf club head Without the recess 20 and the insert 30. 
More preferably, the club head center of gravity is loWered at 
least 0.025 inch toWard the sole 13.Additionally, the recess 20 
and the insert 30 increase the club head MOI measured about 
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an axis parallel to the Z-axis and passing through the center of 
gravity by at least 20 gm'in2. That is, the club head 1 has an 
increase in M01 measured about a vertical axis passing 
through said center of gravity of at least 20 gm'in2 compared 
to a substantially similar golf club head Without the recess 20 
and the insert 30. Thus, the recess 20 and insert 30 produce a 
more forgiving and playable golf club. FIGS. 5 and 6 shoW 
isometric vieWs of the golf club head 1. 

The insert 30 may contain one or more dampening mate 
rials, Which diminish vibrations in the club head, including 
vibrations generated during an off-center hit. Preferred damp 
ening materials include those materials knoWn as thermoplas 
tic or thermoset polymers, such as rubber, urethane, polyure 
thane, butadiene, polybutadiene, silicone, and combinations 
thereof. 

While the preferred embodiments of the present invention 
have been described above, it should be understood that they 
have been presented by Way of example only, and not of 
limitation. It Will be apparent to persons skilled in the relevant 
art that various changes in form and detail can be made therein 
Without departing from the spirit and scope of the invention. 
Thus the present invention should not be limited by the above 
described exemplary embodiments, but should be de?ned 
only in accordance With the folloWing claims and their 
equivalents. 
What is claimed is: 
1. A golf club head, comprising: 
a body having a front surface, a sole, a back, a heel, a toe, 

and a top; Wherein: 
said top de?nes a recess therein in a central region of the 

top betWeen said heel and said toe and extending 
toWard said sole, said top has a top line With a length 
and said recess being of varying depth betWeen 0.01 
inch to 0.25 inch Within said top line and extending 
along said top line from 10% to 95% of said length, an 
insert being positioned Within said recess; 

said body is made of a ?rst material having a ?rst density, 
said insert is made of a second material having a 
second density, and said ?rst density is greater than 
said second density; 

a ?rst thickness betWeen said front surface and its cor 
responding rear surface adjacent said top line is less 
than a second thickness betWeen said front surface 
and its corresponding rear surface at a central portion 
of the front surface; and 

said body has a ?rst volume and said insert has a second 
volume, Wherein the second volume is from 0.5% to 
10% of the ?rst volume. 

2. The golf club head of claim 1, Wherein said recess is 
located only in a top line of the club head. 

3. The golf club head of claim 1, Wherein said ?rst density 
is greater than said second density by at least 3 g/cm3. 

4. The golf club head of claim 1, Wherein said second 
density is from 0.5 g/cm3 to 5 g/ cm3. 

5. The golf club head of claim 1, Wherein said insert 
includes a vibration dampening material. 

6. The golf club head of claim 5, Wherein said vibration 
dampening material is a thermoplastic material or a ther'mo set 
material. 

7. The golf club head of claim 6, Wherein said vibration 
dampening material includes one or more of rubber, urethane, 
polyurethane, butadiene, polybutadiene, and silicone. 

8. The golf club head of claim 1, Wherein the club head has 
a center of gravity located at least 0.01 inch from a center of 

20 

25 

30 

35 

55 

60 

6 
gravity location for a substantially similar golf club head 
Without said recess and said insert. 

9. The golf club head of claim 1, Wherein 
the club head has a center of gravity; and 
the club head has an increase in a moment of inertia mea 

sured about a vertical axis passing through said center of 
gravity of at least 20 gm-in2 compared to a substantially 
similar golf club head Without said recess and said insert. 

10. The golf club head of claim 1, Wherein the club head is 
an iron-type club head. 

11. The golf club head of claim 10, Wherein the club head 
is a Wedge-type club head. 

12. The golf club head of claim 1, Wherein the club head is 
a utility-type club head. 

13. The golf club head of claim 1, Wherein said recess has 
a concave pro?le extending into saidtop line and is de?ned by 
a plurality of Walls located Within said top line, said plurality 
of Walls including at least a side Wall and a bottom Wall. 

14. The golf club head of claim 1, Wherein said recess 
displaces from 0.001 in3 to 0.2 in3 from said top line. 

15. The golf club head of claim 1, comprising: 
Wherein said recess is de?ned in part by 
a body including a face and a rear cavity and a support 
member extending laterally aWay from a rear surface of 
said face above said rear cavity; and 

a light-Weight insert positioned only in a top line of said 
body, said insert having a density from 0.5 g/cm3 to 5 
g/cm3, said insert abutting said rear surface and said 
support member. 

16. The golf club head of claim 1, Wherein: 
the golf club head is a cavity back golf club head; and 
said corresponding rear surface adjacent said top line 

de?nes a portion of said recess and said corresponding 
rear surface at said central portion of the front surface 
de?nes a portion of said cavity. 

17. A golf club head, comprising a body comprising a front 
surface, a sole, a back, a heel, a toe, and a top, 

Wherein the top comprises a top line With a length, and 
Wherein the top comprises a recess betWeen the heel and 

the toe that extends along the top line approximately 
10% to 95% of the top line length and a varying depth 
that extends toWard the sole, 

Wherein an insert formed from a ?rst material having a ?rst 
density is positioned Within the recess, and Wherein the 
body comprises a second material having a second den 
sity greater than the ?rst density, and 

Wherein the body has a ?rst thickness betWeen the front 
surface and its corresponding rear surface adjacent the 
top line that is less than a second thickness betWeen the 
front surface and its corresponding rear surface at a 
central portion of the front surface. 

18. The golf club head of claim 17, Wherein the club head 
has a center of gravity and the club head has an increase in a 
moment of inertia measured about a vertical axis passing 
through the center of gravity of at least 20 gm-in2 compared to 
a substantially similar golf club head Without the recess and 
the insert. 

19. The golf club head of claim 17, Wherein the ?rst density 
is less than the second density by at least 3 g/cm3 . 

20. The golf club head of claim 17, Wherein the varying 
depth is from 0.01 inch to 0.25 inch. 

* * * * * 


